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3.  User-Computer Interaction

3.1  Input Focus

Two modes, explicit and implicit, are available for assigning input focus to a window.  In explicit
mode, focus is assigned by explicit user action, either with the pointing device or from the
keyboard.  In implicit mode, focus moves with the pointer and is automatically assigned to the
window that the pointer is in.  Motif supports both focus modes, while MS Windows uses explicit
mode only.1  Regardless of the focus policy in effect, only one application window has input focus
at any time; within that window, only one object at a time has focus.  The window or object with
focus is the one to which user input is directed.  Because explicit focus is the default for DII
systems (see section 7.2.3), the remainder of this document assumes focus to be explicit, unless
otherwise indicated.

When input focus is explicit, moving the pointer into a window and clicking BLeft gives it focus.
When a window receives focus, the color of its title bar changes.  ALT+ESC moves focus
forward through all open and minimized windows.

MS Windows Only:  SHIFT+ALT+ESC moves focus backward through all open and
minimized windows.

Motif Only:  ALT+TAB and SHIFT+ALT+TAB move focus forward and backward
between window families.

MS Windows Only:  ALT+TAB displays a pop-up window containing the icons for all
currently running applications; selecting one of the icons switches focus to that
application.  Holding down ALT and then pressing TAB repeatedly cycles forward
through all running applications.  Holding down SHIFT+ALT and then pressing TAB
repeatedly cycles backward through all running applications.

ALT+F6 and SHIFT+ALT+F6 move focus forward and backward through the child windows
within a family.

MS Windows Only:  CTRL+F6 moves focus forward through the document windows in
an MDI application (see section 7.1.2.3), while SHIFT+CTRL+F6 moves focus backward
through the windows.

3.2  Navigation

3.2.1  Pointing Device Navigation

Users navigate to an object by placing the pointer on it.  Pressing BLeft moves focus to the
object; releasing BLeft on the object selects or activates it.  Users control the movement of the

                                               
1  MS Windows can be extended to support implicit focus, but it is not available as part of the default system
configuration.
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pointer by moving the pointing device and can move the pointer anywhere on the screen.  When
users move the pointing device, the pointer moves in the corresponding direction.  The position of
the pointer remains where it is placed on the screen until users move it; the pointer is not moved
arbitrarily by the application.

3.2.2  Keyboard Navigation

3.2.2.1  The Location Cursor

The object that has focus in a window is identified by a location cursor.  Only one location cursor
appears in the window at any time.  Users control the movement of the location cursor from the
keyboard; moving the pointing device moves the pointer but does not affect the position of the
location cursor, regardless of the focus policy in effect.

The shape of the location cursor depends on the type of object with focus.  The application uses
the common location cursors in Motif and MS Windows shown in figures 3-1 and 3-2.  The
application can create new cursor shapes only when existing ones do not support application
requirements.

Motif Only:  The box cursor is used in objects such as radio buttons, check boxes, push
buttons, and text boxes; the box is displayed outside the object (e.g., encloses the indicator
and label in radio buttons and check boxes).  The shadow cursor2 is used in menus (i.e.,
objects whose outline is not normally shown).  The item cursor is used in lists, while the
fill cursor is used in very small objects such as sashes in paned windows.  The text cursor
is shown in the text box with focus (along with the box cursor) and indicates where typed
text will be displayed.

MS Windows Only:  The outline cursor is used in objects such as radio buttons, check
boxes, push buttons, and list boxes; the dotted box encloses the label of the object. The
text cursor is shown in the text box with focus and indicates where typed text will be
displayed.

                                               
2  The Motif Style Guide refers to this cursor shape as the outline highlight location cursor.  The specifications
presented here refer to this shape as the shadow cursor to minimize confusion with the highlight which is the
change in appearance (e.g., reverse video) that occurs when an object is selected.
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Figure 3-1.  Location cursors in Motif.
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Figure 3-2.  Location cursors in MS Windows.

3.2.2.2  Navigation in Tab Groups

The controls in a window are managed as tab groups in order to support keyboard navigation.  A
tab group may contain a single control, such as a list box or text box, or a set of related controls,
such as a set of radio buttons, check boxes, or push buttons.  Navigation keys move the location
cursor between tab groups in a window and between controls within a group.

TAB (and CTRL+TAB in Motif) moves the location cursor to the next tab group in a window,
and SHIFT+TAB (and SHIFT+CTRL+TAB in Motif) moves the cursor to the previous group.  If
none of the controls in a tab group can have focus, TAB (and CTRL+TAB in Motif) skips the
group.  UP, DOWN, LEFT, and RIGHT move the location cursor between the controls within
the tab group that has focus.  The arrow keys move the location cursor one increment at a time
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(e.g., to the next character in text).  CTRL+arrow keys increases the size of the increment (e.g.,
moves the text cursor to the next word in text).

HOME moves the location cursor to the leftmost element in a control (e.g., the beginning of a
line) , and END moves the cursor to the rightmost element.  CTRL+HOME moves the location
cursor to the top leftmost (i.e., beginning) element in a control, and CTRL+END to the bottom
rightmost (i.e., end) element.  In controls such as text boxes and list boxes that are scrollable,
PAGEUP, PAGEDOWN, CTRL+PAGEUP, and CTRL+PAGEDOWN scroll the elements in the
control up, down, left, or right one page minus one unit of information (e.g. one line of text) at a
time, as appropriate.

3.3  Selection

3.3.1  Pointing Device Selection

Selection refers to the ways in which users identify the objects with which they want to interact.
Once users select an object, they can perform an action on it (i.e., follow an object-action
paradigm as indicated in section 3.6.1). Table 3-1 lists pointing device selection methods in Motif
and MS Windows.  The application uses these methods to make selections in a collection of
objects.

Motif Only:  The selection methods in table 3-1 are performed using BLeft.

MS Windows Only:  The selection methods in table 3-1 are performed using either BLeft
or BRight.  If BRight is used, the select action also displays a pop-up menu for the
selected object(s).

Users select an object by placing the pointer hotspot on or within the boundary of the object.
Select state is indicated by changing the appearance of the object (e.g., by highlighting, including
“handles”).  In some cases, the selection methods vary slightly depending on whether the object is
part of a one-dimensional collection such as text or a list box (i.e., where the objects can be
treated as if they are in a line) or a two-dimensional collection such as a group of graphic objects
(i.e., where the object has both a vertical and horizontal position within the collection).  The
selection methods listed in table 3-1 also apply to performing margin selection (i.e., for lines,
rows, and/or columns of data) in MS Windows.
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Table 3-1.  Pointing device selection methods in Motif and MS Windows.

Single Selection:
To select a single object, click BLeft on the object to select it; any object that was previously selected is
deselected.

Motif Only:  To select or deselect multiple objects one at a time, click BLeft on each object.  If previously
unselected, the object is selected; if previously selected, the object is deselected.

Range Selection:
To perform a range selection, press BLeft on the first object in the range, drag the pointer until it is on the
last object in the range, and release the button to complete the selection.  In a one-dimensional collection, the
objects are selected as the pointer is dragged over them.  In a two-dimensional collection, a bounding box
outlining the objects is displayed as the pointer is dragged over them; when BLeft is released, the box
disappears and the objects are selected.  In both cases, any object that was previously selected is deselected.

To extend a range selection, SHIFT+click BLeft on the last object in the range to be added to the selection.
The objects in the revised selection are selected, and any objects removed from the selection are deselected.

Disjoint Selection:
To add a disjoint object to a selection, CTRL+click BLeft on the discontiguous object.  If previously
unselected, the object is selected; if previously selected, the object is deselected.  The other objects in the
selection remain selected.

To add a range of disjoint objects to a selection, CTRL+press BLeft on the first object to be added to the
selection, drag the pointer until it is on the last object in the range, and release the button to complete the
selection.  In a one-dimensional collection, if the objects in the range were previously unselected, they are
selected as the pointer is dragged over them; if previously selected, the objects are deselected.  In a two-
dimensional collection, a bounding box outlining the objects is displayed as the pointer is dragged over them;
when BLeft is released, the box disappears.  If previously unselected, the objects are selected; if previously
selected, the objects are deselected.

3.3.2  Keyboard Selection

Two modes, normal and add, are available for selecting the objects in a collection using the
keyboard.  In normal mode, the location cursor and the highlight indicating select state move
together when the arrows keys are used.  In add mode, the location cursor moves independently
of the highlight.  The shape of the location cursor is a solid rectangle in normal mode and a dotted
rectangle in add mode.  SHIFT+F8 toggles between the two modes.  Toggling between modes
does not affect the select state of objects that were previously selected.  Table 3-2 lists keyboard
selection methods in Motif and MS Windows.  The application uses these methods to make
selections in a collection of objects.
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Table 3-2.  Keyboard selection methods in Motif and MS Windows.

Single Selection:
To select a single object (using add mode), use the arrows keys to move the location cursor to the object.
SPACE selects the object; any object that was selected is deselected.

To select a single object (using normal mode), use the arrow keys to move the location cursor to the object.
The object is selected when the location cursor moves to it; any object that was previously selected is
deselected.

Motif Only:  To select or deselect multiple objects one at a time (using add mode), use the arrow keys to
move the location cursor to the object.  SPACE selects an unselected object or deselects a selected object.

Range Selection:
Motif Only:  To perform a range selection (using normal mode), use the arrow keys to move the location
cursor to the first object in the range. SPACE sets the anchor for the selection; the object is selected, and any
object that was previously selected is deselected.  Use the arrow keys to move the location cursor to the last
object in the range; SHIFT+SPACE extends the selection from the anchor to the location cursor.  Each object
in the range is selected when the location cursor moves to it.

Motif Only:  To extend a range selection (using normal mode), use the arrow keys to move the location
cursor to the last object in the current selection.  SHIFT+the arrow keys moves the location cursor to the
other objects to include in the revised selection.  If previously unselected, the objects are selected; if
previously selected, the objects are deselected.

MS Windows Only:  To perform or extend a range selection (using normal mode), use the arrow keys to
move the location cursor to the first object in the range.  The anchor for the selection is set to this object.
SHIFT+any navigation key(s) moves the location cursor to the last object in the range, and all of the objects
are selected.

Disjoint Selection:
Motif Only:  To add one or more disjoint objects to a selection, SHIFT+F8 toggles into add mode.  SPACE
sets the anchor for the selection and selects an unselected object or deselects a selected object.
SHIFT+SPACE extends the selection from the anchor to the location cursor.  SHIFT+F8 toggles out of add
mode.

MS Windows Only:  To add one or more disjoint objects to a selection, SHIFT+F8 toggles into add mode.
SPACE sets the anchor for the selection, and selects an unselected object or deselects a selected object.
SHIFT+any navigation key(s) extends the selection from the anchor to the location cursor.  SHIFT+F8
toggles out of add mode.

3.4  Activation

Activation refers to the ways users invoke the action associated with an object.  For example,
placing the pointer on a push button and clicking BLeft activates the button.  If the pointer is
moved off the button while BLeft is pressed, the button is not activated, and it returns to its
normal appearance.

When a default action is assigned to an object, double clicking BLeft on the object executes the
action.  For example, double clicking on a folder icon opens a window that displays the content of
the folder.  After making a selection in a window, RETURN invokes the default action in the
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window.  If a default action is available, the application allows users to reverse the effects of the
action (e.g., by activating an Undo option).

ESC cancels the action being executed and returns the object to its state prior to the action. For
example, ESC in the dialog window with input focus is equivalent to activating the Cancel push
button in the window.

3.5  Transfer

3.5.1  Drag Transfer

Drag transfer allows users to move, copy, and link objects by dragging them from one location to
another.  Drag operations are supported for objects that are represented as icons and for window
components that users can manipulate.  Drag operations can be used to transfer objects within a
window and from one window to another.  Drag transfer provides redundant access to
functionality available elsewhere in the window (e.g., in menus or push buttons).

To perform a default drag transfer, users place the pointer on an object, drag the object using
BLeft, and release the button at the destination.  How the transfer is interpreted is determined by
what the drop site defines as the appropriate default operation.  In most cases, the default
operation is a move; the default is a copy if the source is not editable or if the drop site is an
external device (e.g., a printer) or an application that manipulates the object.  If default operation
is a destructive action, the application requests user confirmation prior to performing the action.

Motif Only:  SHIFT and CTRL are used with BLeft to perform a nondefault drag transfer.
SHIFT+BLeft forces a drag move, CTRL+BLeft forces a drag copy, and
CTRL+SHIFT+BLeft forces a drag link.

MS Windows Only:  BRight is used to perform a nondefault drag transfer.  When users
release BRight at a drop site, a pop-up menu containing available drag options (e.g., Move
Here, Copy Here, Link Here) is displayed.  If the menu contains a default option, it is the
transfer operation that would have occurred if BLeft had been used.

Users cancel a drag operation by pressing ESC, by releasing BLeft when the pointer is not over a
drop site, or by dragging an object back onto itself.

Dragging a set of selected objects drags the entire selection.  When a set of selected objects is
moved within a collection, the objects remain selected after they have been moved.

Motif Only:  Dragging an unselected object drags only the object and does not affect other
objects in the collection that were previously selected.

MS Windows Only:  Dragging an unselected object selects the object and deselects other
objects in the collection that were previously selected.
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During a drag transfer, the pointer changes appearance (i.e., into a drag icon) to indicate that a
drag operation is in progress.  The application uses the standard drag icons provided by Motif and
MS Windows.  The drag icon shows the type of drag operation being performed and the type of
object being dragged; the the icon changes to a “no” shape when it is on an invalid drop site.  A
representation of the object being transferred remains at its original location until the transfer
operation is completed.  If a drag transfer is successful, the object is placed at the drop site and
the drag icon is removed.  If a drag transfer does not occur immediately, the pointer changes to a
“busy” shape until the transfer is complete.  If a drag transfer fails, the object remains at its
original location and the drag icon is removed; if desired, the application can display a message
window explaining why the transfer failed.

3.5.2  Clipboard Transfer

Clipboard transfer allows users to move, copy, and link objects by transferring them from their
current location to a temporary clipboard and then from the clipboard to a new location.  A
clipboard move uses the Cut and Paste commands, while a clipboard copy and a clipboard link use
the Copy and Paste commands.  Clipboard transfer operations can be performed within a window
and from one window to another.  These operations can be executed from a pull-down or pop-up
menu, from a toolbar, or using shortcut keys.  Cut, Copy, and Paste commands execute the
actions as defined in appendix C and use the mnemonics and shortcut keys listed in this appendix.

If the clipboard contents are text, Paste copies the contents to the location of the text cursor, and
any existing text is displayed to the left of the cursor.  If the text was previously selected when
Paste occurs, the selected text is deleted and the clipboard contents appear at that location.  If the
clipboard contents are graphic, Paste copies the contents to the pointer location in the window
with input focus.  If Paste is invoked from the pop-up menu for an object, the clipboard contents
are pasted at the insertion point in the object.  If the menu is popped up over a selection, the
selection is deleted and the clipboard contents replace it.

Pasting an object from the clipboard does not select the object.  An object remains in the
clipboard until another object is cut or copied into it.  The application allows users to view the
contents of the clipboard and informs them (e.g., in a message window) when they attempt to cut
or copy an object whose size exceeds clipboard capacity.

3.5.3  Primary and Quick Transfer (Motif Only)

Primary transfer allows users to transfer a selectable object (e.g., editable text) directly to a
destination without using the clipboard for intermediate storage.  When BMiddle is used to
perform a primary transfer, the default is a copy operation.  SHIFT and CTRL are used with
BMiddle to perform a nondefault primary transfer.  SHIFT+BMiddle forces a primary move,
CTRL+BMiddle forces a primary copy, and CTRL+SHIFT+BMiddle forces a primary link.
If primary transfer commands are included in a pull-down or pop-up menu, they execute the
actions and use the shortcut keys listed in appendix C.  Transferring an object by performing a
primary copy or a primary link does not select the object; however, transferring an object via a
primary move does.



User-Computer Interaction

DII UIS V3.0 February 1998 3-9

Quick transfer allows users to temporarily select an object and immediately transfer it to a new
location.  Quick transfer is available in text components that are normally not selectable (e.g., the
label for a text box).  When ALT+ BMiddle is used to perform a quick transfer, the default is a
copy operation.  ALT, SHIFT, and CTRL are used with BMiddle to perform a nondefault quick
transfer.  ALT+SHIFT+BMiddle forces a quick move, ALT+CTRL+BMiddle forces a quick
copy, and ALT+SHIFT+CTRL+BMiddle forces a quick link.   When a quick transfer is
performed, the object being transferred is not selected when it is displayed at the destination
location.

3.6  Interactive Control

3.6.1  Object-Action Paradigm

The application bases user interactions on an object-action paradigm in which users first select an
object (so that it has focus) and then perform an action on that object.  More than one object may
be selected, and the objects may be controls (e.g., radio buttons or check boxes), text (e.g.,
individual characters, strings of characters), or graphic (e.g., symbols on a map).  When users
make or change a selection, no other action is performed on the selected objects.  The application
informs users (e.g., in the status bar of a window) when it diverges from this paradigm.

3.6.2  User Control of Interaction

The application executes an action only in response to explicit user input.  Users control the pace
of the interaction with the application and are not forced to interact with the application at a
specified rate.  However, the pace of user input does not slow down the speed of application
processing or execution.

3.6.3  Immediate Feedback

The application provides users with an immediate indication that their action has been accepted.
Some visible response (e.g., a button is highlighted, the pointer changes shape) is made within 0.2
sec. of any user action.  When a user request takes more than 2-3 sec. but less than 10 sec. to
process, the application changes the pointer to a “busy” shape (e.g., a watch or hourglass). When
a user request takes more than 10 sec. to process, the application informs users in a message
window.  These guidelines are recommended response times; it is expected that actual times will
be determined by factors such as the hardware configuration being used, the size of the track
database being maintained, and the amount of communications processing being performed.

The application informs users when they can and cannot take an action.  The application provides
visual cues indicating when it can accept input (e.g., the arrow pointer is displayed), when it is
temporarily unavailable (e.g., the pointer changes to a “busy” shape), and when it is unavailable
during extended processing (e.g., a message window is displayed).  In addition, the appearance of
the objects displayed by the application provides an indication of their availability.  For example,
menu options provide feedback concerning the actions that can be performed on selected
object(s).  If a menu option is not appropriate for an object that has been selected or if a menu
option cannot be executed for some reason, a visual cue (e.g., graying the option) is provided.
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When an operation requires several actions to complete, users are prompted with the actions that
need to be performed.  For example, when users select a Zoom option from a pull-down menu,
the application provides feedback explaining how to select the area to be zoomed (e.g., in the
status bar of the window).

The application ignores user actions made during periods when input cannot be accepted.  The
application disables the pointing device and/or keyboard when input may have destructive effects
(e.g., the watch or caution pointer is displayed when the application is temporarily unavailable or
input cannot be accepted at the location of the pointer).  Disabling is particularly important so that
any input made by users is not stored and then executed when the application becomes available
again.  Although an application does not allow users to override disabling, users are able to stop a
process if desired (e.g., by activating a Cancel push button).

3.6.4  Error Detection

If users attempt to execute an invalid action, the application does not execute the action except to
display a message describing the action that is invalid.  If users make multiple errors within a
single action, they are notified of each occurrence of an error.  Error feedback is immediate (i.e.,
occurs within 2 sec. of error detection), is visual and/or auditory, and explains the nature of the
error made.  If users repeat an error, the feedback is different (e.g., auditory with diagnostics or
help also provided) to show users that their attempted corrective action was, in fact, processed.
Users are required to correct only the invalid action and not to repeat the entire action sequence.
After correcting the error, users can execute the same action (e.g., activate a push button) for re-
entry that was used for the original entry.

3.6.5  Explicit Destruction

The application requires users to confirm a destructive action (i.e., one with irreversible negative
consequences such as deleting a data file) before the action is executed.  Users do not have to
confirm an action that closes a window unless the action will cause significant data loss.  In
general, closing a primary window is a potentially destructive action because this type of window
usually generates data that should not be lost.  Closing a dialog window is usually nondestructive
because these windows request user input that does not have to be saved.  Section 4.2 provides
definitions of primary and dialog windows.

When a confirmation window is displayed, the window in which the destructive action is about to
be taken remains open until users confirm the action.  The window is not dismissed when the
prompt is presented and then redisplayed if users fail to confirm the destructive action. If a
destructive action applies to more than one object (e.g., multiple files), users are able to select the
one(s) to which the action is to be applied.

3.6.6  General Undo Capability

Tha application allows users to undo the action most recently made unless the action was one
requiring explicit destruction.  Users can undo drag transfer and clipboard transfer actions and can
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recover information that was deleted from a window (e.g., when Delete in an Edit menu was
selected).  If an undo capability cannot be provided, the application labels irreversible actions as
such and clearly separates actions that are reversible from those that are not.

The application can support a single-level (i.e., reverse the most recently executed action) or
multi-level (i.e., reverses a series of previous actions) undo capability as appropriate to the
functionality being provided.  If a multi-level capability is provided, the application also supports a
Redo action so that users can redo the most recently undone action.

3.6.7  Use of Processing Modes

A processing mode is a state where a user action has different results depending on the mode
currently in effect.  Both Motif and MS Windows use modes when defining how users interact
with some interface components.  For example, the mode assigned to a dialog window determines
the extent to which users can interact with other windows while the dialog window is displayed
(see section 4.2.3).

The application is designed so that the same action has the same effect whenever it is executed by
users.  If an application-specific processing mode is required for a particular function, users are
provided with a visual cue to indicate when the mode is in effect.  For example, when users select
a drawing tool from a toolbar, the tool button remains highlighted to indicate the mode in which
users are operating.  The application provides feedback showing the actions that can be taken
(e.g., displays as available only the menu options applicable to the currently selected object) and
includes an easy and obvious means for exiting from the mode.
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